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B 16521325+27~285 R 30°C RET » RBERFESRTEEINLPEEZR
BEE » RUZREFHBARGZREEERES » B8 27°C « Ml X-REE (X-
intercept method) RBABEMZBEFERMEERS 7.34°C o A CBTZMAFER (L)
EUTEERAN BERESARE ) ERTESLRT » BESS - BIUEEE (m.)
BEELERTETHE 10 X AP 20~25 X FEZHEREE » TERLAM
1o BREFR 25°C BERBET » MNABE S RREALME » BIFEEER MEE
TRE 8% KIEBETRE 70% » BETARBEFZEZHE - @24 72°C T2 E
FRRHEERABRERAL HARFS REBBBE KL FRBEEK » HEBL
TRE HBETZRE  FEREM » ARNEE 21°C HEA » FHREKESRE o
£ HEEE (demographic statistics) » LA 27°C By 2 AERAE (r=0.541) BRI HIRTE
B (2=1718) Bk » HTHMARE (GT=790 K ) ~ £Mi A ( TTFR=4.56 % )
REBEEERFENRHE (DT=128 X)BRE - ENRBERREEENBEIEARNE
HEL  FERERBERSZENBRAUGELZ 2E - M2 KEBERRE 25°C &
BT MEEFERERR » BH 10 HESFERRTEN  BRESE r 21HBRE » i
B ERISERERIHLRASE ) RESER  hREERIR KEZ%%Q‘& ’
ﬁﬁﬁfﬁgkﬂlﬁi‘%% ﬁ]ﬁ%fﬁ%kﬁ%ﬁﬁﬁﬁ » AAHESREIEM o

Ail B

I78F (Aphis gossypii Glover) RgEaVRE S » £ALRKRERL « UETR » KFISES %X
MY HATMER 40 & 80 & » HhLIZEA: ~ hemfl - FRAMMERT » YAMELERE
REARMEY (57 1985) o KESBREREENREYE » ESHBHR » ERFEZHERERR
B MU NE  REEEREEZIERAE » HERARRE -

ERZEHERIRRER » AR ARBTRBEKE » MFRESHIBERRTITHA
HAEMBRERBRRFEAERARES  BERTHRUBREZRERA  MAKEZBEBERN L
FEAE~ AR RFERE=(AEY T ERRE c XATTFRAESRIBIIMFEELREZS
BEAT R RBEER L » REEHEREREYRUEZEEANE (demographic statis-
tics) » WEMEHEFGZRER T ~ 5 - LM R BREXINEZHEE (demography) w e
ZEMM ABRENRTHRERE AWM G5 - SOREEERSEVEI FH - H4ERETZ4
HRENBGIRERES » PERtEERR I RE  ARUTESS SRR EHBIN R RER



96 hERSE LEE T
AEBE 2 547 o

WK R

— BESRERTRETMEZEE

L. THEBETHREZRT ~ FERAM
OEREREBEAR

HEPRESHETRREZRE » LEEATESIATREARNTRREEZERST &
3~4 RERVMNE X » B—RULEFE  FREBERRBRZAFRER (stock colony) o

BRI ERMSE 2~3 K HRFERPLUMETEBR 40~60 £ SHEATREERETZ
FREEL (ERERIRXS ) o 82 SOREBERNET « WERET Z—hEE—SRNNEEL
EOEPEERBE 88 MEUFHEBERE K EHLABRETHNTTEZRN & 24/ K
BEVENMZHAERBAREGHAME « FIETCRERRI IR ¢

A, FBERE A 1621252728530 R 32°C tﬁﬂﬁ"ﬁ‘ﬁﬂﬂﬁﬁ o -

B. BRR%  SROMEE 2 RHEBEEY » BRI 17~20~23~20°C~ 22~25~28~25°C
N 20"'25"'30"'25 C R 27~30~33~30°C WEREB LR FEEBEHZHRER 6 b 1
BB—A Pﬂi%ﬂmﬁ@ﬁﬁﬂifﬁ% » AEH 5:00+11:00+17:00 & 23:00 TR BE & Bt o
SHREREPETEERBERR ﬁﬁﬂﬁt%ﬁﬂ%ﬁmlﬂ)lﬂ’ﬁ%ﬁﬁ%ﬁ7W“
@QZANBERR

DAZ: 3 i I o Mié’h@nﬁ RBETZHZAR  WHETS /J\ﬁ?ﬂz—ﬁ%ﬁﬂ%—ﬁ
» EHBEBRMELTE - ¥ 35 EHAEEZZREAME@ED  LREXSRBESHGRETZ
FH o BRRR » INEEFESEZRBBALEI KRR o SHRSFEREREMEY » XA
BBETESARVMHZE - BREBL - R 1985 £ AIHEIASARTEFTBRZENRR
R4 10 .26 RE 12 A 4 BERRAEBEIEARKR
2. HBEIME (demographlc statistics) ZFHH
OBEEE - BRAAERRERAEER ‘ C )

HHEABRENETRAER T 2B EEE %ﬁﬁﬁ@ﬁﬁﬁ%LﬁW%%%ﬁ MEE > DL X-
#PEE: (X-intercept method) (Arnold, 1959) KRB FHZHEARBRETER (L) ¥ (L RAKE
A DD=T(Ct—tL) REEREBEFHTZHEE (degree-days) » T . STREBEHTRIHN » CT ©
RREE - BETATZ2REEFREEEZRERFRN  FH—KRESARE » RUEBREFWRER
BFERBRZRE (U)o
@iﬁiﬁﬁ :

%H%%ﬁﬁ$(A)&H%%éﬁ@hm)ﬁﬁﬁk%ifﬁﬁiﬁﬁﬂﬁ(mﬁ) ﬂ%ﬁ
%g&ﬂ-z Fortran V B » 72 C.D.C. 170/820 RFRHEME » Hrp r {E75FA Newton-

Raphson i Euler 58 ( i‘,) {.m.e*=1) Tif§e-

—ERRE
L ERi 25°C BT 2RERK

WHET 3/PRRZ—ES  DMTESBRERVEIBEL  F—& » WEENRER
U] (tangle foot) s REAFNECEAHENEREM - 8 1~3 f‘f&%ﬂ‘h%ﬁ%ﬂiﬂﬁﬁ
o 3&fE 10 HEHE - :
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REER BEBRTHETER L2 3~4 #EW » SRAREHRE 123 R4 EUERH
BEZELAE » FHEMER - FRHBER L2RABRAZERY  EENEN2FELRL -
DA BERE A ZERERL - ABRYME 1985 424 4 20 HESHA2H -

3. RERRABZEHHE '

WEEES—RABRRMEZAE (V) MEAKK In (V) RHDFRE () B In(V,) R
M2 EEEK o & r=[In(N:)—In(No)1/t 2K > FTA—REERZRAIZE In(N)--1 » BIRIERH
THEBTEBER 7 BE N=NyXe"! 8 N;=Ny(eno? Xendt X erdt X ersdt) (Emlen, 1973) o
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1. TRBETHREZRT - ERRFE

WEB TEMMNAENZRE

ERWBEANER  BERBRES > HREERRE A  AEHFEENRTERRARER
& S

B 162212527285 & 30°C @iRT » REFAETERTH ( R BIERERT ) 2 &R EMHHR
BERBHIIRE— o« KRET  RRAMSRA B THEEREFR—%K - £BFHE 16°C B
Fi <RI o Ti%R » BEIEEE 2 EAHBE ARG » 1 27°C FR T RRRE » ZRH
FRELRERE - BREFARTRITEA 1 32°C BBIALRE » MEFEMFLRE » H—
WERATREEEFEET —R ‘ ‘

F— BETHEREBAEPZBERA(K)
Table 1. Duration (days) for each immature stage of A. gossypii apterae at
selected constant temperatures

Duration (Mean#+S. D.)

Stage . o . -
} 16°C - 21°C 25°C 27°C 28.5°C 30°C

Instar I 2.80+0.32 1.27+0.13 1.16+0.17 1.05+0.12 1.16+0.21 1.12+0.20
Instar II 2.46+0.20 1.25+0.19 1.18+0.19 0.93+£0.14 1.08+0.17 1.14+0.17
Instar III  2.46+0.37 1.50+0.17 1.18+0.19 1.01£0.06 1.10+0.15 1.12+0.16
Instar IV 2.93+0.40 1.53+0.17 1.41+0.18 1.26+0.14 1.30£0.13 1.35+0.20
I-PR: 11.15+0.67 5.88+0.29 5.22:+0.30 4.56+0.23 5.06+0.30 5.22+0.61
Ne 32 31 37 S35 34 34

a. I-PR (TTFR):’S_tage between birth and first reproduction.
b. N: Numbers of insects examined.

BREETARET AR EERZE(L  BUMREYEARE— - SRARBRRENHEER
BRERR T2 » RETMEERTHARREES L Rtz B o FIHAZXKBETRRH&H
BEERREE S —REREFHTER ) BZH—RESTRELPRETZEREER (1U) 0 4G
BIRE" - K2 HEERESRE - I iy 26.82°C~ II 5 26.87°C ~ III & 29.65°C ~ IV #h 27.34°C
» ERETHIR 26.84°C > Hrhly 1T MRAEA HRAERAE 27°C £4  WREBRRRFTHRERZK
BREAA o FIALENTEEZ EEE % » KRB LR » REPORTERZ AR » TR
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Fig. 1. Temperature-dependent developmental curve for each nymphal instar
of A. gossypii apterae (dot*: developmental rate at constant temper-
ature, dotted line***: binomial regression showing the relationship
between developmental rate (Y) and temperature (X).

R WMELRFTHZBERRRRBEEA—RE_REER
Table 2. The optimal developmental temperature and the developmental rate-
temperature binomial equation for each developmental stage of A.
gossypig' apterae
Stage Binomal equation® R? tu(°Cy>
Instar 1 Y=—2.46+4(0.251) X—0.0047.X* 0.973 26.82
Instar II Y=—2.414(0.251) X—0.0047X* 0.908 26.87
Instar III Y=—1.59+ (0.169) X—0.0029 X2 0.954 29.65:
Instar IV f’:—l.70+(0.181)X—0.0033X’ 0.981 27.34
I-PR Y=—0.50240.0526 X—0.00098 X* 0.967 26.84

. X: Temperature; Y: Developmental rate (1/day).
b tU: Optimal development temperature.

DPHLARSK

HIARBA SR DR ST T fF (Harcourt and Yee, 1982) o

R EA IR 2 BB M 2 SURIFEARE - DR RUA BTN R EHERER

HRERIINKR=

o B EHAMEE ST 1 1 #h 8.04°C ~ I i 7.97°C ~ 1II ) 8.14°C ~ IV i

6.34°C ~ ALFERTH 7.34°C » HEETE 6°~8°C [ o REBRABRAAKER » RHLHBEHTRZ
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Table 3. Low developmental threshold temperature and development time
(D°) for immature stages of A. gossypii apterae

See () Phpidosiaime  weighted "
Instar 1 8.04 19.58+2.40 IA’=-—O.419+(0.0521)X 0.915
Instar II 7.97 18.46+1.80 f’=—0.437+(0.0548)X 0.926
Instar III 8.14 19.38+0.37 Y=—0.421+(0'0517)X 0.996
Instar IV 6.34 25.724+2.45 f’=—0.249+(0.0393)X 0.929
I-PRe 7.34 89.54+6.85 f’=—0.0822+(0.0112)X 0.958

*. tL: Low developmental threshold temperature.
». X: Temperature; Y: Developmental rate (1/day).
¢. Footnotes: Same as Table 1.

EEERE BRAFINES L= 4R ERERR » SEZEE (p=005; 1-test)
» B3 instar period (Hughes, 1963) B3 19.14D° 3 88 IV B2BREHME HIEN=Bs8
BRARMZ 13 £ o UBEFRHS BIFAMERL TG (Hughes, 1963; Hutchison K Hogg,
1984) o BEEAERRREESB T RAERZ TR » AR B A BT B4 28 014 B RRRS (phy -
siological time) A/ o S A BRGREN » IR # BE S AR BRI P BN SRR B T
R I85Z o
QUERT# PTG Rl Il pzs
Tl 16~21325+272285 K 30°C T » M2 MBIHER (£,) B4 s (m.) diigs
PIRMHRE o £. MR E BB T TEMERAN  EEELEASNESASESE BARECTAT
RRME (72 16°C BRTHREZSATERE 70 T4 » EES FFH=ag 21°C Z 36 K
WRMEE 30°C 2 29 Ko S RET » EEB TRERESE S BoRD o TERRSE » g
BHAEEZWE  RELFGAERM » LS ADREEIEREA 2 KR o
MEFZBIEME (m.) hig » REEAESSN Y9 » EMRE EATREREEE o HELE
20~25~27~285 R 30°C AIHE#9 10 K o BMBEFEHITIE 20~25 K[l o HAemEEL 21°C.
R 25°C 2 HHERSAE I EEARRE  FRET LA » AMARBWRIE ; 28.5°C & 30°C i3
FHRTER 62 & o MER 16°C BHRAIFE » FEHaEEEI LSS {B Ry 2 4 RE S AT E 3]
35 REA o L4 » AR EBR T LAV TSRS £ HEE ; R R SR FIR S
SR TET AR o (B304 56 0138 K v A B AR 22 A FUIE RE 18 45 EHRERBRET = FRIEM
» EEHABEERERA o
OTABETZRE ~ FEREM
LL25°C R 22~25~28~25°C /]MEBREEL 20~25~30~25°C AIEERE = REIE B fE . s
WEZHE - ERENES » SETRARERET 2RSSR AR 5 K REA LR » » MES
WBITFIER (L) SEMAVEZER « LhiEill 25°C ZHIEREE » MM i 83% K
EBEERES 70% » BUREHEAEE B ES LMD S Al S A TR M o M=\
TR R (m.) RIRSGER » 8 T2 A i A e 18 TR0 o
WRNBETZBRE ~ FiEEM
RZF (summer season) RBEBIETHAZMAEEE (L) RBIEME (m,) Hiie 5By
o MFRERMERES S KEALMN o EREHREH ZEE— LB BB T HEES IS
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Fig. 2. Age-specific survival rate (£,) and fecundity (m,) of A. gossypi
apterae at various constant temperatures.
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3R 0% o EHBNEMEZEMOPRETEYE  ERBREEZEE - £HBHZEHE
B YRR 17~223~27.2°C» HTHBERERFEEMPRER 30 R KEFZ
EES LA RTRE » MEVEREARBERS TR o HAFHMZTHEERER 21.83°C» (HK
BE ~ HEREEDR 17~20~23~20°C #E R 21°C BRAERZET o W aTHRERAR
y (HEERESEEARERZEYRENRRAEN » HUCRAREN U EEAMEE B ¥
TRRE - :
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AR AR 3 Lomaert=1 > AMEE (TTFR) RZR4 » 18 r OMAKE
2R o TIMSFRtE » ATMMEE TER S Kieh » BREMEEMZ RS » SRR
HRAZIRMIELE » TRE SOLWEME Ry FrREZFH (T » B ) » A4
FUBIEZ RBIRAAR o 42 r=In Ro/GT RHEARH » B GT M r (EARHELYE o bl
ETABERAR  EHAREETEYZE © BATATZEMNNRARBEES » RER
rEZ AT 0982 » —HIEMIERY) (XM) o

R R 2 SARER 16°C I8 7 21°C R 25°C B+ BERING: » A

M RBL TR o BRSAEAEE L B ML ST 2 RENE (GRR= 3} m.) R4

ME (Ro= 3 Lem:) (BE) o F/ok Ry (B 20°C RAS 100.17 » FEIEZ EIATIBWIE »
R 25°C [&S 88295 27°C £ 7194 30°C EEBSEMS 4829 o T 16°C BsRAFMLIGELL Ry
fER 62.15 o ltAI4 » MIRRRERNRE 2 £HEEHHETAER » HERSERMEE ST
#IE%%E (DeLoach, 1974 ; % &3t » 1983; Summers ef al, 1984) o 77 GRR 8 R, Z%(ff
B R FIEES o

RAA » RN7ERAME r fER 21°C BES 0481 FERE EATIRE » K 27°C BEKE 0.541
BEGEIE r ERM TR » 30°C R 0.426 » pLUER 16°C 2 r {HR 0.226 KK o H7E4
BET 2B CABRAMITIREERER—3 » HERThENET o b 16°C KR ERAeM
S 1115 Xz B EEEH—  WEK r HEEZREZER o B/t r=1nR,/GT &
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Fig. 4. Age-specific survival rate (£,) and fecundity (m,) of A. gossypii

apterae under different fluctuating temperature conditions.

KV AAEERTHE LR TR T ERR AR EARZ MR

Table 4. The correlation matrix of each developmental stage and the intrinsic

rate of increase of A. gossypii at various constant temperatures

I-PR

Instar I Instar 11 Instar IIT Instar IV
Instar I 0.992
Instar I 0.987 0.990 )
Instar III 0.997 0.994 0.991
I-PR* 0.997 0.997 0.993 0.998
re 0.980 0.977 0.954 0.976 0.982

a

b

. Footnotes: Same as Table 1.
. r: The intrinsic rate of increase.

b RAFHR In B Ro 2RRERS » RICHERGLS r A2 EFEERBEESR - £ 21°C
T BRBAZ R B r EEMERY (BRL) o r EREEDES - LHERFESHENE
MeEfe 16°C Dl E2 AMBERERR r DEMEE » WFABEARRER r DERBBEZE

#o

FRERREEEERE — HREERREENE TR AREETRERE I BERT

cMEAEBR T ZIEEH B/ (stable age distrbution) H¥BEB TS (stable stage dis-
tribution) + #REL o FT4n7E 21~ 25 B 27°C F I~II (LB > 62.5% » &5 10%0 16°C
EET I~ B REBEFEER 67.5%, 28.5°C & 30°C ®iT I~ e A AR » Tisss
BR 15% c i EFRBZBEERSHT » RERETEREREED » BH—HESEER
R o - ;
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Table 5. Demographic statistics for 4. gossypi apterae at various constant

temperatures

Demographic  y¢:c 21°C 25°C 27°C 28.5°C 30°C
TTA 10.64 5.54 4.93 4.25 4.63 4.72
TTFR 11.15 5.88 5.22 4.56 5.06 5.22
GT 18.29 9.76 8.83 7.90 8.91 9.10
DT 3.07 1.44 1.37 1.28 1.53 1.63
GRR 65.88 109.17 88.30 73.41 60.61 51.65
Ro 62.15 109.14 88.29 71.94 55.94 48.29
r 0.226 0.481 0.507 0.541 0.452 0.426
1.25 1.617 1.661 1.718 1.57 1.531

. 33 20 37 33 30 36

TTA: Time from birth to adult.
TTFR: Prereproductive period.
GT: Mean generation time (days).
DT: Doubling time (days).

GRR: Gross reproductive rate (i‘, m;)
x=0

Ry: Net reproductive rate ( 314.m.).
x=0

r: Intrinsic rate of increase.
A: Finite rate of increase.
n: Number of insects examined.

QZNREMKENMEZ L8

é%ﬁ%hﬁﬁ%%%Tﬂﬁﬁ%ﬁﬁﬁ TR R R R o ﬁ%&%mgﬁ¢—L
FHRBEEHS RN S ER ARSI R IR » TR EAAEEZ SR o 5L » 7R
AR ERHRERNET AT AR ﬁﬁ*&ﬁﬁgﬁﬁ°ﬁﬁ%iﬁﬁmﬁﬁ%ﬁﬁk&
» RAERERR R R BT B A MBS T 2B R AT RIBHH Y -

RFERY - ERRZBERER 30°C (FH) BRTAEENMETHHE » @T%_ﬁﬁh%
R RERE R KEERAM c HEREEREFARMMLEE » BERMIITEZBE » ¥
MR — B 2 IR R EROIER 30°C BMRBE T 2R o kbl E&MEZ 8 - E%h
Biirh » ERESR (B2E=6"C) TR 2 B H 8% o o :

KL FWEBRHNSFEREER » FHRTR TR EERE o ML EMPRERE TR >
BREES 12°C » FIEERBEFAEFREMMEE T RS ES I ETEEET o
PHEAERER (GRR) R 47.79 THRAEME (Ro) FEE 20.62 » ik —AMEFE H B 7 BHE B Har
FEATHZHE -

S ERERR

L 25°C CR T2 RERR

ﬁAZﬁﬁ%25CEmFﬁﬁﬁEZ@&’mﬁ%Eﬁﬁgﬁﬁﬁ(m)°Eﬁﬁm%h * 1
GREAEEBLRE | REE 7 RIBERERS > %E¥%@EE$’ OW6’%ﬁﬁﬂmm
25°C EARERINZRERIEER r=0.507 <3¢



104 PERBELEF M

(=3 o
. .
v o
T

(=4
.
e
i

of increase
- o

'

(98

T

Intrinsic rate

o

N

184
T

o
.
(=]

100

90 F

80 F

Reproductive
rate

704 is5.0
60 4.0 a?
=
50 b 13.0+
45 : 1 1 . L Il
0.0
o 18 |
= - —~
- 16_
o -
[o]
o oT
[ -1 o
8 o i
e T 12
£ !
ST &
[=1
q’ =
2 8}
7 P 5 I { 2 2 1
15 20 25 30

Temperature(°®C)

HE ARAETHREZESHARE (GT) ~ BAEME (R) ZREREE (r)
Fig. 5. Mean generation time (GT), net reproductive rate (R,) and intrinsic
rate of increase (r) of A. gossypi at various constant temperatures.

HTREE 11 REREREE » @AER 25°C BRREZBERNIE o HRHERD
r=0415 » RERRBZREMMIH T 2B r £ (0.507) MBESE + BIBZRIE o THh
RIS R AEREDERRSBE (8 11 REAREERL) » RBRSERREENG
REESTAATRE - RE 13 ~ 14K 7=0061 » TORBBECEERANAR (HERL)

s HESBE AR ARE  AmRERNE » BREFREUTHRERRER - AEECKAER
(crowding) IREE - B 16 REKERWER  BREL TR - BREFAY  KEELPHRE
WBILET » $hlis (I~11 %) BARSIR TR » REEEHERESEK  RahEBAZER &Y
TR e TR0 - BB | SR ERBRT -

(M E R T 2 R IR R B » AL MO A bR ~ AP » FIZEAERSRAA
EIBEERS W LHETER ¢ EZRER 3 RRTREOMETERER  BITRRAR K-
LERRABT TR AR KBELYEB S H - KEMARE o

2. AAEHAENEEBET ZREER :

EEZEEBREEAYK (IN) ZERTAF o hBARR  ERRNH @#ﬁ%@ %ﬁg@

HeBl e R A o R R A AR 2 A o Sk IN=4 ZHRERE 6 REAHEMER .



WG 2 R R R RO P R 105

-
-~ I~PR r T
% "’ ¢ “\ ‘0.5
K] ke Y 9
~ . A 13
— A o
= 0. — o4
3 . Y o
o -
it [t
L C
o 7 0-3 o
42 H pu}
; g :
£ ‘ )
g 0.4 4 02 .
8 s e
3 7]
g Q:—O.'50+0;053X—0-‘00098X2 §=—1.88+0.195X—0.0039X2 0.1 E
a (r2=0.967) (2=0:967) &
h
T T T T » T T T i 0
o 15 20 25 30 15 20 25 30

Temperature (°C)

BA TNEEET @ ML (I-PR) BEERRLRERMEE (r) ZEEHRBER
Fig. 6. Temperature-dependent developmental rate of pre-reproductive stage
(I-PR) and the intrinsic rate of increase of A. gossypii.

16°c 21% 25% 27°% 285 30°c

Percentage (%)

Sl

Bt WRERARRRETZBERNS
Fig. 7. Histogram of stable stage distribution of A, gossypii apterae
at various constant temperatures.

(i Instar I-I0, []]7: Instar III-1V, [J: Adult)

B o SRR 7T KBRS TRE o IN=3 ZHRBRIMRE 7T KB HHES o T IN=1 @ IN=2
ZBRERE 9 RAEAERSAREEZBRENH - EHARMA » KBRS KERRTFERE
HERBYHRNZ B EBLEE » T155519.58~24.61~29.57°C o WHIE SREE20~25~30~25°C
ZATEETEE r=0480 DIRGRNTRESRBZEZRREMRE » DHERTRERMZ MG
HOXHESHARTRINE » WS RBRRARNERMBES—K « MEEDERELT » KB
ALUER r A2 S RERBERE » IN=1 R IN=2 2HRBEIRLMESY - 8 IN=3 B IN=4 >
BREREAREREZRN  BRREEETHHERE  LERERRRZEEME -



106 hERAE LAE I
AN EREEMREE TR 2 RENME
Table 6. Demographic statistics for A. gossypii apterae at various fluctuating
temperatures in laboratory and field
20—23 2528 2530 3033
Demographic | | ol ] Tl Summer ~ Cold
statistics 17-20°C 22¢-25°C © 20<-25°C  27<30°C season season
(X=20C) (X=25°C) (X=25C) (X=30°C) :
GT 11.59 8.40 - 8.40 8.79 8.61 10.21
DT 1.84 1.38 1.42 1.44 1.44 o 2.34
GRR 79.68 98.49 103.11 68.13 63.96 47.79
R, 78.60 68.42 60.74 68.09 62.83 20.62
r 0.377 0.503 0.489 - 0.480 0.481 0.296
A 1.457 1.654 1.631 1.616 1.617 1.345
n 32 23 20 26 - 22 24
Footnotes: same as Table 5.

Fig. 8.
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observed)
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POPULATION GROWTH AND TEMPERATURE-DEPENDENT
EFFECT OF COTTON APHID, APHIS GROSSYPII GLOVER

Yu-Chang Liu and Jen-Jiun Perng

Research Institute of Entomology, National Chung
Hsing University, Taichung, Taiwan, R. O. C.

The population growth, population parameters and the temperature-dependent develo-
pment of cotton aphid (Aphis gossypii Glover) were studied in the laboratory and screen
house. Life table data were obtained at constant temperatures of 16°, 21°, 25°, 27°, 28.5°
and 30°C. The low development threshold temperature for the prereproductive stages was
7.34°C, by X-intercept method. The optimum temperature for the development of imma-
ture stages was 27°C, obtained either from the experiment results at constant tempera-
tures, or by binomial regression equations. The age-specific survival rate (£,) was high
70 days at low temperature (16°C), and 29 days at 30°C, the higher the temperature the
shorter the longivity. The highest age-specific fecundity (m.) sustained for about 10
days at various constant temperatures, while the reproductive stages lasted 20-25 days.
The fluctuating temperatures always disadvantaged to the development of aphid popula-
tion compared with the same condition at constant temperatures.

The highest intrinsic rate of increase (r) and the finite rate of increase (4) were
found at 27°C, was 0.541 and 1.718, respectively. The mean generation time (GT), prepr-
eproductive stage (TTFR) and the doubling time (DT) were the shortest also at 27°C,
was 7.90, 4.56 and 1.28 days, respectively. Although the demographic statistics at high
fluctuating temperatures (27°-30°-33°-30°C) were close to that in summer season condition,
significant differences were observed between the low fluctuating temperatures (17°-20°-23°
-20°C) and the cold season. The population growth rate increased rapidly in the beginning
until reached the high density at the 10th day at constant 25°C, which is very close to
the exponential growth by prediction. However, growth rate slowed down and declined
sharply after reached the highest density might be influenced by the density dependent
effect.
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Appendix: Mathematical formulae for the life table parameters.

Life table parameters Formulae

Age-specific survival rate (£,) —

Age-specific fecundity (m.,) —

Gross reproductive rate (GRR) GRR= i m,
x=0

Net reproductive rate (R,) Ry= i‘, L.m,
x=0

Intrinsic rate of increase (r) 1= ‘i L.m.e"*
x=0

Finite rate of increase (1) A=e’

Mean generation time (GT) . GT={In R,)/r

Doubling time (DT') DTr=(In2)/r

x: Age in days.



